REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burdenfcir  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  netted,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  Congestions  for  reducing  this  burden  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (0704-0188),  1215  Jefferson  Davis 
Highway,  Suite  1204,  Arlington,  VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  any  penalty  for  failing  to  comply  with  a 
collection  of  information  if  it  does  not  display  a  currently  valid  OMB  control  number.  PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


1.  REPORT  DATE  (DD-MM-YYYY) 


2.  REPORT  TYPE 

Technical  Papers 


3.  DATES  COVERED  (From  -  To) 


4.  TITLE  AND  SUBTITLE 


6.  AUTHOR/S) 


5a.  CONTRACT  NUMBER 


5b,  GRANT  NUMBER 


5c.  PROGRAM  ELEMENT  NUMBER 
5d.  PROJECT  NUMBER 

2  3o3 


5e.  TASK  NUMBER 


5f.  WORK  UNIT  NUMBER 

7  ¥5 


JOfL 

IMING  OHO 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Air  Force  Research  Laboratory  (AFMC) 

AFRL/PRS 
5  Pollux  Drive 

Edwards  AFB  CA  93524-7048 


8.  PERFORMING  ORGANIZATION 
REPORT 


9.  SPONSORING  /  MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 

Air  Force  Research  Laboratory  (AFMC) 

AFRL/PRS 
5  Pollux  Drive 

Edwards  AFB  CA  93524-7048 


10.  SPONSOR/MONITOR’S 
ACRONYM(S) 


11.  SPONSOR/MONITOR’S 
NUMBER(S) 


12.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 


Approved  for  public  release;  distribution  unlimited. 


13.  SUPPLEMENTARY  NOTES 


14.  ABSTRACT 


20030129  215 


15.  SUBJECT  TERMS 


16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT 
Unclassified 


b.  ABSTRACT 
Unclassified 


c.  THIS  PAGE 
Unclassified 


17.  LIMITATION 
OF  ABSTRACT 


18.  NUMBER 
OF  PAGES 


19a.  NAME  OF  RESPONSIBLE 
PERSON 

Leilani  Richardson 


19b.  TELEPHONE  NUMBER 

(include  area  code) 

(661)275-5015 


Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std.  239.18 


1  MEMORANDUM  FOR  PRS  (In-House  Publication) 

FROM:  PROI  (STINFO)  1 1  MaY  2001 

SUBJECT:  Authorization  for  Release  of  Technical  Information,  Control  Number:  AFRL-PR-ED-VG-2001-115 
Mario  Fajardo  and  Michelle  DeRose,  “Status  of  Cryosolid  Propellants  Task” 

AFOSR  Molecular  Dynamics  Contractors’  Meeting  (Statement  A) 

(Irvine,  CA,  21  May  01)  (Deadline:  18  May  01) 


1.  This  request  has  been  reviewed  by  the  Foreign  Disclosure  Office  for:  a.)  appropriateness  of  distribution  statement, 
b.)  military/national  critical  technology,  c.)  export  controls  or  distribution  restrictions, 
d.)  appropriateness  for  release  to  a  foreign  nation,  and  e.)  technical  sensitivity  and/or  economic  sensitivity. 
Comments: _ _ _ 


Signature  _  Date - 

2.  This  request  has  been  reviewed  by  the  Public  Affairs  Office  for:  a.)  appropriateness  for  public  release 
and/or  b)  possible  higher  headquarters  review. 

Comments: _ _ _ _ _ 


Signature  _ _  Date _ 

3.  This  request  has  been  reviewed  by  the  STINFO  for:  a.)  changes  if  approved  as  amended, 

b)  appropriateness  of  references,  if  applicable;  and  c.)  format  and  completion  of  meeting  clearance  form  if  required 
Comments:. _ _ _ 


Signature _  Date _ 

4.  This  request  has  been  reviewed  by  PR  for:  a.)  technical  accuracy,  b.)  appropriateness  for  audience,  c.) 
appropriateness  of  distribution  statement,  d.)  technical  sensitivity  and  economic  sensitivity,  e.)  military/ 
national  critical  technology,  and  f.)  data  rights  and  patentability 

Comments: _ _ _ 


APPROVED/APPROVED  AS  AMENDED/DISAPPROVED 


PHILIP  A.  KESSEL 
Technical  Advisor 

Space  and  Missile  Propulsion  Division 


Date 


Status  of  CryoSolid  Propellants  Task 


Recommendations  for  Future  Experiments 
Open  Discussion 


AFOSR  Molecular  Dynamics  Contractors’  Conference,  Cryosolid  Propellants  Workshop,  Irvine,  CA,  20  May  2001. 


S 

S3 

a j 

H 

Xfl 

A 

o 

Ph 


o 

<Z5 

O 

u 


Q 

s 

m  p 


'-(Zfj  p 
© 

f=5 


(CO) 


<7S 

CD  S 

DO  © 

O  ^ 
^  o 

CD  ©3 

Q  ^ 

W  i. 
«  §" 


CD  i^=i 

r~} 

CD 


V-AJ) 

tb) 


2  ©2 
r\  O 

O  >=& 


cd 
Cd‘ 

o 

r  >  CO 
M  & 
.2  J 

i-t  __ 

<2  ^ 

S  PQ 


k*4 

o 

CD 

-d 

4— > 

CD 

co 

d 

O 

4P 

d 

Q) 

a)) 

Dfj 


Go) 


o 

ri 

txD 

d 

cd 

PD 

c\ 

GO 


N 

4— > 

Cd 

O 

PQ 


GO 

5-4 

o 

4— > 

o 

Cu 

^4 

o 

O 

oi 

o 

O 

Ft  ( 

< 

d 


CO 


GO  GO 

x  .2 
-2  ^ 
a.  S 
d  -g 

s  fS 

u  e 

a  ° 


CQ 

3 

CN 

55 

< 


o 

cd 

^4 

(D 


CM 


PQ 


•  • 

CO 

W) 

d 

Td 

CD 

.  *— < 

kp. 

d 

a 

•  ' 

CD 

cd 

H-H 

1 

O 

'  C"j 

h-1 

i-H 

M-. 

cd 

CO 

d 

Oh 

1-4 

r“j 

o 

• 

D 

•  • 

Cj 

l““5 

© 

© 

5 

d 

J— i 

CD 

4 

d  CO 
5—! 

o  a> 

+b  co 

22  =3 

I  u 

•  d  cJ 

05  S 

O  43 

IP  CD 

cd  ffi 

u  ~ 
•  # 

<D 

C  CO 
O  3 
5  O 

^— <;  4— » 

^  <D 

cd  y 


?-( 

PD 


2  — 
2 
CD 


(D 

di 

5b  § 

*  43  £ 

5b^  ^  o 
cd  5  ,P  o 
Q  <<  >  O 


© 

44 


o  o 


CD 

o 

CD 

GO 

O 

±3 

CD 

CD 

CD 

O 

Pi 


o 


o 

co 

CD 

Pi 

4P 

bO 

•  r— K 

4 


P 

a 

o 

2  s/ 


GO 


cd 

$-4 

O 

"2  ^ 

Cd  CO 


O 

s 

O 


o 
O 

d 

fe  H 

4— > 

X 

PQ 


•Jr 


* 


■Jr 


* 


* 


Summer  Visiting  Professors: 
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D.  Anderson  @  U.  Wyoming:  Dopant  IR  Absorptions 
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Cryosolid  Propellants  Concept 

Use  cryogenic  solid  hydrogen  as  a  “packaging  material”  to  store 


AHsp(kcal/g)  =  -3.9  -4.7 
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Bernoulli  Trails  (statistical)  model  of  dopant  agglomeration:  P(k,12)  =  f  (1-f) 


Requirement  for  Spectroscopic  Diagnostics 

:  Develop  spectroscopic  techniques  to  identify  and  measure 
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very  energetic  species  vs.  low  energy  re-arrangements  of  host. 


Transmission  Spectrum  of  Li/nH2,  d  «  10  p 


M.E.  Fajardo,  J.  Chem.  Phys.  98,  1 10  (1993). 


Optical  Scattering  in  Solid  Hydrogen 

Crystal  Growing  and  Quality  (p.  81) 
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Electronic  Spectroscopy  of  B/pH2  (d«2  mm) 
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Al-induced  IR  Absorption  Spectrum 


Analysis  in  collaboration  with  Prof.  R.J.  Iiinde,  U.  Tennessee  (Knoxville). 
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Is  Catastrophic  Recombination  Ubiquitous 
to  Rapid  Vapor  Deposited  pH2  Solids? 
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[G.A.  Volh,  Quantum  Simulations  of  Potential  High  Energy  Density  Materials,  1995  HEDM  Conference  Proceedings.] 


M-M  Diatomic  Ground  State  Potentials 


o  o 

> 

e  \  r 


<D  W) 
bD.G 
G  G5 
G  5-( 

V  O 

£P  O 
G  G 


G  Q->! 


W)— ' 

s  =* 

CD 

G  Oh 
O  !  O 

a  s 

o  5 

£  «§ 

O  -2 

r4  g 

CL  — h 
•  — < 

d>  Co 

^  > 

G  G 

G  r- 


J>  "g 

G  ^ 
CD  G 

&  ° 
"S 

G3  G 

•2  3 
O  G 
(D  G 

CG  O 
O 

<L>  0) 

■  5-< 

12  O 

’GH  •  r-H 

G  co 


Lh  "G 
<D  <D 

1 2 

2  ^ 

G  & 
G  ?-t 


O 

*  CL 


AFOSR  Molecular  Dynamics  Contractors’  Conference,  Cryosolid  Propellants  Workshop,  Irvine,  CA,  20  May  2001. 


wavelength  (nm) 


AFOSR  Molecular  Dynamics  Conti  actors’  Conference,  Cryosolid  Propellants  Workshop,  Irvine,  CA,  20  May  2001. 


wavelength  (nm) 


Contractor  Support  of  In-House  Effort 
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Recommendations  for  Future  Experiments 
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Future  Direction:  Cluster  Deposition  (?) 


Chance  to  beat  the  “statistical  limit”  of  stored  atom  concentration. 
Either  higher  fluxes  or  UHV  deposition  environment  required. 


Future  Direction:  Deposition  onto  lHe  II  (?) 


NMR,  FIR  absorption. . .  (?) 
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